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(54) Resin-moulded semiconductor device, method for manufacturing the same, and leadframe 



(57) A resin-molded semiconductor device in- 
cludes: signal leads; a die pad with a central portion el- 
evated above a peripheral portion thereof; support 
leads, each including a raised portion higher in level 
than the other portions; and DB paste for use in die 
bonding. All of these members are encapsulated within 
a resin encapsulant. The lower part of each of these sig- 
nal leads protrudes downward out of the resin encapsu- 



lant and functions as an external electrode. Each of the 
support leads is provided with two bent portions to cush- 
ion the deforming force. By forming a ha If -blanked por- 
tion in the die pad, the central portion is elevated above 
the peripheral portion, thus preventing the semiconduc- 
tor chip from being hampered by the support leads. Ac- 
cordingly, the size of the semiconductor chip mounted 
can be selected from a broader range and the humidity 
resistance of the device can also be improved 



Fig. 1 (a) 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a resin-mold- 
ed semiconductor device in which semiconductor chip, 
leadframe and soon are molded with a resin encapsu- 
lant. In particular, the present invention relates to an im- 
proved device with the backside ot a die pad exposed 
to radiate heat from a built-in power electronic device 
more efficiently. 

[0002] In recent years, to catch up with rapidly ad- 
vancing downsizing ot electronic units, it has become 
increasingly necessary to assemble semiconductor 
components lor those electronic units at a higher and 
higher density. Correspondingly, sizes and thicknesses 
of the semiconductor components such as resin-molded 
semiconductor devices, in which semiconductor chip, 
leadframe and so on are molded with a resin encapsu- 
lant, have also been noticeably reduced. Examples ot 
resin-molded semiconductor devices accomplishing 
these objects include a so-called 'quad flat non-leaded 
(QFN)* package. From the QFN package, outer leads, 
which are usually provided to protrude laterally out ot a 
package, are eliminated. Instead, external electrodes to 
be electrically connected to a motherboard are provided 
on the backside of the QFN package. 
[0003] Particularly when a power electronic device is 
built in a semiconductor chip, the resin-molded semi- 
conductor device should have its size or thickness re- 
duced while taking its heat radiation properties into ac- 
count. Thus, a QFN package tor a power electronic de- 
vice (hereinafter, simply referred to as a 'power QFN 
package*) has intentionally exposed the backside of a 
die pad. on which a semiconductor chip is mounted, not 
covered with a resin encapsuiant. Hereinafter, structure 
and manufacturing method of a conventional power 
QFN package will be described. 
[0004] Figure 1 8(a) is a perspective view of a conven- 
tional power QFN package; Figure 18(b) is a cross-sec- 
tional view thereof taken along the line XVlllb-XVIIIb in 
Figure 18(a); and Figure 18(c) is a bottom view thereof. 
[0005] As shown in Figures 18(a) through 18(c), the 
conventional power QFN package includes a leadframe 
consisting of: signal leads 101 ; a die pad 102; and sup- 
port leads 103 for supporting the die pad 102 A semi- 
conductor chip 104 with a built-in power electronic de- 
vice is bonded on the die pad 102 with an adhesive 108, 
and electrode pads (not shown) of the chip 104 are elec- 
trically connected to the signal leads 1 01 with metal fine 
wires 105. And the die pad 102 except for its backside, 
semiconductor chip 1 04, signal leads 101, support leads 
103 and metal fine wires 105 are molded with a resin 
encapsuiant 106. In this structure, no resin encapsuiant 
106 exists on the backside of the signal leads 101. In 
other words, the backside ot the signal leads 101 is ex- 
posed and the respective lower parts of the signal leads 
101, including the exposed back surfaces thereof, are 



used as external electrodes 101a 
[0006] The backside 102a of the die pad 102 is not 
covered with the resin encapsuiant 106 either, but func- 
tions as an exposed heat-radiatmg plate By bringing 

5 this die pad 102 intocontact with a heat-radiating portion 
of a motherboard a heat quantity, which has been emit- 
ted from the power electronic device consuming a lot ot 
power, can be dissipated, thus suppressing a rise in 
temperature within the package. 

io [0007] According to the conventional technique, when 
the power QFN package is mounted on a motherboard 
such as a printed wiring board, solder ball electrodes 
are attached onto the external electrodes 101a to en- 
sure a standoff height as measured from the backside 

is of the resin encapsuiant 106 This is done because the 
standoff height is required in bonding the external elec- 
trodes 101a. i.e.. the lower parts ot the signal leads 101. 
to the electrodes of the motherboard After the standoff 
height has been ensured by providing these ball elec- 

20 trodes in this manner, the package is mounted on the 
motherboard 

[0008] A power QFN package like this may be manu- 
factured by performing the following process steps, tor 
example. First, a leadframe, including the signal leads 

2S 101, die pad 102, support leads 103 and so on, is pre- 
pared. It should be noted that the leadframe prepared 
is often provided with dam bars for preventing the over- 
flow of a resin encapsuiant during resin molding. Next, 
the semiconductor chip 104 is bonded, with the adhe- 

30 sive 108, onto the die pad 102 of the leadframe pre- 
pared. This process step is called "die bonding*. Then, 
the semiconductor chip 104, which has been bonded 
onto the die pad 102, is electrically connected to the sig- 
nal leads 1 01 with the metal fine wires 1 05. This process 

3£ step is called 'wire bonding*. As the metal fine wires 
105, aluminum (Al) or gold (Au) fine wires may be ap- 
propriately used, for example 

[0009] Subsequently, the semiconductor chip 104, 
part ot the die pad 102 except tor the backside thereof. 
40 signal leads 1 01 , support leads 1 03 and metal fine wires 
105 are molded with the resin encapsuiant 106 such as 
an epoxy resin. In this case, the leadframe. on which the 
semiconductor chip 104 has been bonded, is introduced 
into a molding die assembly and transfer-molded In par- 
45 ticular. resin molding is performed with the backside of 
the signal leads 101 in contact witn the upper or lower 
die of the die assembly. Finally, the ends of the signal 
leads 101, protruding outward from the resin encapsu- 
iant 1 06, are cut off after the resin molding process step 
so By performing this cutting process step, the end faces 
of the signal leads 101 cut off are substantially flush with 
the side faces of the resin encapsuiant 106. That is to 
say. this structure does not include any outer leads, 
which are ordinarily provided as external terminals. In- 
55 stead, solder ball electrodes are provided for this struc- 
ture as alternative external terminals under the external 
electrodes 101a, which are respective exposed lower 
parts ot the signal leads 101 noi coverod with the resin 
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encapsulant 106. As the case may be. a solder plating 
layer is sometimes formed in place of the solder balls 
[0010] The conventional power QFN package, how- 
ever has the following drawbacks. First, since the lower 
surfaces of the external electrodes 101a are located in 
substantially the same plane as the resin encapsulant 
106 on Ihe backside of the semiconductor device, no 
standoff height is ensured as measured from the bottom 
of the resin encapsulant 106. Thus, the device must be 
mounted onto a motherboard with the solder ball elec- 
trodes interposed therebetween. Accordingly, mounting 
cannot be carried out efficiently. 
[0011J In the conventional manufacturing process of 
a resin-molded semiconductor dev.ee. a leadframe. on 
which a semiconductor chip has been bonded, is intro- 
duced into a die assembly. Then, the leadframe with the 
chip mounted is molded with a resin by pressing the sig- 
nal leads against the surface of the lower die such that 
the leads come into close contact with the die Even so, 
there occurs a problem that the res.n encapsulant 
reaches the backside of the signal leads to form a resin 
burr (overflowed resin) on the surface of the external 
electrodes. 

[0012] Thus, according to a proposed technique, a 
seal tape is interposed between the lower surface of the 
outer rail or the signal leads and the surface of the die 
assembly and resin molding is carried out with the lower 
parts of the signal leads forced into the seal tape. In this 
manner, those lower parts of the signal leads are pro- 
truded downward out of the resin encapsulant. In such 
a case, however, if the outer rail is deformed due to the 
clamping force applied to the outer rail and to the signal 
leads neighboring the outer rail, the force causing that 
deformation might be transmitted to the die pad by way 
ot the support leads. As a result, the die pad might be 
deformed or displaced, It is imaginable to eliminate the 
support leads to obviate such inconvenience. Neverthe- 
less, the reliability of the package might be risked be- 
cause the die pad could not be supported with certainty 
in such a case. 

[0013] In view of these respects, part of a support lead 
is preferably bent to form a raised portion higher in level 
than the other portions of the support lead. Then, the 
support lead can function as a sort of spring cushioning 
the deformation ot the die pad Accordingly, it is probably 
possible to prevent the die pad from being deformed due 
to the clamping force applied to the outer rail of the lead- 
frame. 

[0014] If the support leads are expected to perform a 
deformation cushioning function by providing those 
raised portions therefor, however, such a structure lacks 
in adaptability to chips of various sizes. Specifically, 
aside from semiconductor chips of relatively small sizes, 
if semiconductor chips of relatively large sizes are 
mounted on such a leadframe structure, those chips 
might be hampered by the raised portions ot the signal 
leads. 



SUMMARY OF THE INVENTION 

[0015] An object ot the present invention is providing 
a resin-molded semiconductor device adaptable to 
5 semiconductor chips of widely varying sizes and a meth- 
od for manufacturing the same. 
[0016] Another object of the present invention is im- 
proving the reliability of a resin-molded semiconductor 
device by preventing a resin encapsulant from being 
to peeled off a die pad with a lot more certainty. 

[001 7] A leadframe according to the present invention 
is used tor manufacturing a resin-molded semicondje- 
tor device. The leadframe includes an outer rail sur- 
rounding an opening in which a semiconductor chip will 
is be mounted; a die pad provided inside the opening; a 
plurality of support leads tor supporting the die pad, and 
a plurality ot signal leads, which are connected to the 
outer rail around the periphery of the opening and ex- 
tend toward the die pad. Each said support lead is pro- 
20 vided with a raised intermediate portion higher in level 
than the other portion thereof. A central portion of the 
die pad is elevated above a peripheral portion thereof 
surrounding the central portion to support the semicon- 
ductor chip thereon. 
2S [0018] In the leadframe according to the present in- 
vention, each support lead is provided with a raised por- 
tion and can cushion the force causing deformation. 
Thus, when resin molding is performed using this lead- 
frame and a seal tape such that a lower part of each 
30 signal lead protrudes out of the resin encapsulant. the 
support leads are not deformed even with the clamping 
force applied to Ihe outer rail of the leadframe. Accord- 
ingly, it is possible to prevent the die pad from being de- 
formed or displaced because ot the clamping force. In 
35 addition, since the central portion of the die pad is ele- 
vated above the peripheral portion thereof, even a sem- 
iconductor chip of a relatively large size is not hampered 
by the support leads. That is to say. the semiconductor 
chip mounted on the leadframe can be selected from a 
40 much broader size range Moreover, since the semicon- 
ductor chip is mounted only on the central portion of the 
die pad. the resin encapsulant also exists between the 
peripheral portion of the die pad and the semiconductor 
chip. As a result, the semiconductor chip can be held by 
45 the resin encapsulant more strongly and a resin-molded 
semiconductor device with improved moisture resist- 
ance can be provided. 

[0019] In one embodiment of the present invention, 
the central portion of the die pad is preferably elevated 

50 above the peripheral portion via a halt-blanked portion 
In such an embodiment, the central portion can be ele- 
vated with substantially no strain applied to the die pad 
[0020] In another embodiment ot the present inven- 
tion, the upper surface of the die pad at the central por- 

55 tion is preferably higher in level than the uppermost sur- 
face of the support leads at the raised portion In such 
an embodiment, hampering between the semiconductor 
chip mounted and the support leads can be avoided 
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easily and with more certainty 

[0021] In still another embodiment, the die pad is pref- 
erably partially punched between the central and periprv 
eral portions thereot. In such an embodiment, when res- 
in molding is carried out using this leadframe, the resin 
encapsulanl can be poured down through the punched 
portions around the central portion. As a result, a resin- 
molded semiconductor device, in which the central por- 
tion of the die pad is in much closer contact with the resin 
encapsulanl, can be provided 

[0022] A first exemplary resin-molded semiconductor 
device according to the present invention includes a die 
pad, a central portion of the die pad being elevated 
above a peripheral portion thereot surrounding the cen- 
tral portion; a semiconductor chip mounted on the cen- 
tral portion of the die pad; a pluralrty of support leads tor 
supporting the die pad; a plurality of signal leads extend- 
ing toward the die pad, a plurality of metal fine wires for 
electrically connecting the semiconductor chip to the 
signal leads; and a resin encapsulant for encapsulating 
the semiconductor chip, the die pad, the support leads, 
the metal tine wires and the signal leads such that the 
lower and outer side faces of each said signal lead are 
exposed as an external terminal and that a lower part of 
the signal lead protrudes downward. Each said support 
Jead extends from the die pad to reach an associated 
side face of the resin encapsulant and is provided with 
a raised intermediate portion higher in level than the oth- 
er portion of the support lead. 

[0023] The first resin-molded semiconductor device 
performs the same functions and attains the same ef- 
fects as those of the inventive leadframe. As a result, 
the size of a semiconductor chip to be housed in the 
resin-molded semiconductor device can be selected 
from a wider range and the moisture resistance of the 
device can be improved. 

[0024] In one embodiment of the present invention, 
the lower surface of the semiconductor chip is preferably 
higher in level than the uppermost surface of each said 
support lead. 

[0025] In another embodiment of the present inven- 
tion, the raised portion of each said support lead is pref- 
erably sloped in such a manner as to reduce its height 
from a portion closest to the die pad toward the associ- 
ated side face of the resin encapsulant. 
[0026] In still another embodiment, the die pad is pref- 
erably partially punched between the central and periph- 
eral portions thereot, and a region under the central por- 
tion of the die pad is preferably also filled in with the 
resin encapsulant. In such an embodiment, the central 
portion of the die pad can be in even closer contact with 
the resin encapsulant. 

[0027] In still another embodiment, a closed-loop 
groove is preferably formed in the lower surface of the 
die pad at the peripheral portion In such an embodi- 
ment, the resin encapsulant does not overflow onto the 
lower surface of the die pad at the peripheral portion 
[0028] A second exemplary resm-molded semicon- 



ductor device according to the present invention in- 
cludes: a die pad. a central portion of the die pad being 
elevated above a peripheral portion thereof surrounding 
the central portion; a semiconductor chip mounted on 
5 the centra! portion of the die pad a plurality of support 
leads for supporting the dte pad, a plurality of signal 
leads extending toward the die pad; a plurality of metal 
fine wires tor electrically connecting the semiconductor 
chip to the signal leads; and a resin encapsulant for en- 
w capsulating the semiconductor chip, the die pad, the 
support leads, the metal fine wires and the signal leads 
such that the lower and outer side faces of each said 
signal lead are exposed as an external terminal and that 
a lower part of the signal lead protrudes downward. 
i$ Each said support lead extends from the die pad to 
reach an associated side face of the resin encapsulant 
and is provided with a raised intermediate portion higher 
in level than the other portion of the support lead The 
semiconductor chip is supported by the raised portions 
20 of the support leads. 

[0029] The second resin -molded semiconductor de- 
vice also exhibits improved moisture resistance just like 
the first resin-molded semiconductor device In addition, 
the semiconductor chip can be supported more stably 
2S by the support leads in the second device. 

[0030] In one embodiment of the present invention, a 
closed-loop groove is also preferably formed in the low- 
er surface of the die pad at the peripheral portion. 
[0031] A third exemplary resin-molded semiconduc- 
30 tor device according to the present invention includes: 
a die pad, a central portion of the die pad being elevated 
above a peripheral portion thereof surrounding the cen- 
tral portion; a semiconductor chip mounted on the cen- 
tral portion of the die pad, a plurality of support leads tor 
35 supporting the die pad; a plurality of signal leads extend- 
ing toward the die pad, a plurality of metal fine wires for 
electrically connecting the semiconductor chip to the 
siqnal leads; and a resin encapsulant tor encapsulating 
the semiconductor chip, the die pad, the support leads, 
40 the metal fine wires and the signal leads such that the 
lower and outer side faces of each said signal lead are 
exposed as an external terminal and that a lower part of 
the signal lead protrudes downward. Part of the resin 
encapsulant is interposed between the upper surface of 
*s the die pad at the peripheral portion and the backside 
of the semiconductor chip. A groove is provided in the 
upper surface of the die pad at the peripheral portion so 
as to surround the central portion. 
[0032] In the resin-molded semiconductor device ac- 
50 cording to any embodiment of the present invention, a 
gap exists between the upper surface of the die pad at 
the peripheral portion surrounding the central portion 
thereot and the backside of the semiconductor chip. By 
filling in the gap with the resin encapsulant. the resin 
55 encapsulant can be in closer contact with the upper sur- 
face of the peripheral portion If the moisture resistance 
of the device deteriorates or if a thermal stress is caused 
in the device, part of the resin encapsulant titling the gap 



4 



EP 1 032 037 A2 



6 



hetween the peripheral portion of the d.e pad and .he 
seZnductor chip might pee! oft •» die pad over a 
2E and wider area. In contrast, .he th,rd '«.n-mo.ded 
iiconducor device is provided with a groovy , r he 
uooer surface of the peripheral portion, where peeling 
TZ 'resin encapsu.an, possib.y happens Accordingly, 
even if the resin is peeling oft the die pad over an in- 
creasingly wide area, .hat peeled portion can be trapped 
a the groove. Thus, the reliability ol the res.n-molded 
semiconductor device can be maintained by preventing 
that peeling ot the resin oil the.die pad trom expanding 
fO0331 "n one embodimen. of the present invention, 
he central portion is preferably elevated by P'«swork- 
ing and hall-blanking the die pad. and preferably has a 
substantially circular planar shape. 
[0034] in another embodiment ol the present mven- 
ion. a plurality of the grooves are preferably provided^ 
r0035] In still another embodiment, each sa.d support 
ead preferably extends from the die pad to reach an 
associated side tace ol the resin encapsulant and .s 
preferably provided with a raised intermediate portion 
higher in level than the other portion ol the support lead 
[0036] A first exemplary method for manufacturing a 
resin-molded semiconductor device according to the 
present invention includes the steps ol a) preparing a 
semiconductor chip and b) preparing a leadtrame. The 
leadframe includes: an outer rail surrounding an open- 
ing in which the semiconductor chip will be mounted; a 
die pad provided inside the opening, a central portion ol 
the die pad being elevated above a peripheral port.on 
thereof surrounding the central portion; a plurality o 
support leads for connecting the die pad to the outer ran. 
each said support lead including a raised intermediate 
portion higher in level than the other portion thereof ; and 
a plurality of signal leads, which are connected to the 
outer rail around the periphery ot the opening and ex- 
tend toward the die pad. The method turther includes 
the steps of: c) bonding the semiconductor chip on the 
central portion ol the die pad in the leadtrame. d) elec- 
trically connecting the semiconductor chip to the signal 
leads via connection members; and e) mold.ng the sem- 
iconductor chip, the die pad. the connection members, 
the support leads and the signal leads with a resin en- 
capsulant with a seal tape interposed between the back- 
side of the leadframe and a die assembly and with 
clamping force applied to the teadlrame and the seal 
tape. 

[0037] According to the first method, the size restric- 
tions of semiconductor chips can be eased, the detor- 
mation or displacement ol the die pad during resin mold- 
ing can be suppressed and the lower part of each signal 
lead can be protruded out ot the resin encapsulant. 
[0038] In one embodiment ot the present invention, 
the clamping lorce is preferably applied to the outer rail 
ot the leadtrame and to the seal tape in the step e) in 
such an embodiment, the lower part ol each s'gnal lead 
adjacent to the outer rail can have its protrusion height 
increased. 



[0039] In anoiher embodiment ot the present mven- 
t,on a closed-loop groove is preferably formed in lhe 
lower surtace ol the die pad at the peripheral portion in 
the step b) In such an embodiment, it is possible to pre- 
5 vent the resin encapsulant from overflowing so tar as to 
reach the lower surface ol the die pad at the peripheral 

portion. . 
[0040] In still another embodiment, the die pad is pret- 
erably partially punched between the central and periph- 
io eral portions thereol in the step b). In such an embodi- 
ment, the resin encapsulant can be poured down 
through the punched portions around the central portion 
ol the die pad during the resin molding step e) 
[0041] A second exemplary method lor manulactui- 
i5 jng g resin-molded semiconductor device according to 
the present invention includes the steps ol a) preparing 
a semiconductor chip with electrodes and b) preparing 
a leadtrame. The leadtrame includes: an outer rail sur- 
rounding an opening, in which the semiconductor chip 
20 will be mounted; a die pad provided inside the opening, 
a central portion ol the die pad being elevated above a 
peripheral portion thereol surrounding the central por- 
tion a groove being provided in the upper surface ot lhe 
die pad at the peripheral portion; a plurality ot support 
2S leads tor supporting the die pad. and a plurality ot signal 
leads one end ot each said signal lead being connected 
to the outer rail, while the other end thereof extending 
toward the die pad. The method turther includes the 
steps ol: c) securing the semiconductor chip onto the 
30 die pad by bonding the upper surtace ot the die pad at 
the central portion to the backside ot the semiconductor 
chip via an adhesive; d) electrically connecting the elec- 
trodes ot the semiconductor chip mounted on the die 
pad to lhe signal leads ol the leadtrame with metal line 
as wires; e) molding the semiconductor chip, the die pad 
the support leads, the metal tine wires and the signal 
leads with a resin encapsulant such that the lower and 
outer side faces ol each said signal lead are exposed 
as an external terminal and that a tower part ot the signal 
40 lead protrudes downward, and f) partially cutting the s.g- 
nal leads oft such that an end tace ot each sa.d signal 
lead is substantially flush with an associated side tace 
of the resin encapsulant. and cutting the support leads 
ofl to remove the resin-molded semiconductor device 
*s trom the outer rail ot the leadtrame. 

[0042] According to the second method, a highly reli- 
able resin-molded semiconductor device can be ob- 
tained by stopping the progress ot peeling ot the res.n 
ott the die pad 

so [0043] In one embodiment ot the present invention 
the central portion ot the die pad is preferably elevated 
above the peripheral portion by pressworking and hall- 
blanking the die pad in the step b). In such an embodi- 
ment strain, which might be caused in the die pad when 
ss the central portion thereol is elevated above the periph- 
eral portion, can be minimized 
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BRIEF DESCRIPTION OF THE DRAWINGS 



[0044] 



Fioure 1(a) is a cross-seclional v,cw ol a power 

0?N package according ,o a M 

the present invention taken along the 

Figure 1(b) is a plan view ol the power OFN pack- 

F fg e ure2 is abottom viewol the power OFN package 
according to the first embodiment. 
S£« 3(a) and 3(b) are p*n views ^ 
slep of preparing a leadlrame during a manu.actur 
ing process according to the fust embodiment. 
Figure 3(a) illustrates the leadlrame formed by pat- 
terning a copper alloy plate, and 
Figure 3(b) illustrates the leadlrame wrought by 

RgureT2l>) 9 and 4(b) are cross-sectional views il- 
lustrating how the cross section of a leadlrame 
workpiece changes before and after a d.e pad s 
halt-blanked during the manufacturing process ac- 
cording to the first embodiment. 
Figure 5 is a cross-seclional view illustrating the 
step of bonding a semiconductor chip onto the d.e 
pad during the manufacturing process according to 
the first embodiment. 

Figure 6 is a cross-sectional view illustrating the 
step of forming metal fine wires during the manu- 
facturing process according to the first embod.- 

Figure 7 is a cross-seclional view illustrating the 
step of interposing a seal tape between the lead- 
frame and a molding die assembly during the man- 
ufacturing process according to the first embodi- 
ment .. ■„ 
Figure 8 is a cross-sectional view illustrating a res.n 
molding step during the manufacturing process ac 
cording to the first embodiment. 
Figure 9(a) is a plan view of a lower die used ac- 
cording to the first embodiment, and 
Figure 9(b) is a cross-seclional view illustrating how 
resin molding is carried out 
Figures 10(e). 10(b) and 10(c) are pe^pec^e 
views illustrating a resin molding assembly with a 
seal tape feeder and how to carry out res.n molding 
according to the first embodiment. 
Figure 11 is a cross-sectional view illustrating a 
slale of the die assembly during resin molding in the 
manufacturing process according to the first em- 
bodiment. 

Figure 12(a) is a plan view of a leadlrame for a pow- 
er QFN package according to a second embodi- 
ment of the present invention; and 
Figure 12(b) is a bottom view o! the power QFN 
package molded with a resin. 
Figure 1 3(a) is a plan view of a lead! fame tor a pow- 
er QFN package according to a third embodiment 
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of the present invention, and 
Figures 13(b) and 13(c) are cross-sect.onal views 
of the leadlrame taken along the lines Xlllb-Xlllb 
and Xlllc-Xlllc, respectively. 
Figure 14 is a perspective view of the leadlrame ac- 
cording to the Ihird embodiment. 
Figure 1 5 is a bottom view of a power QFN package 
formed by using the leadlrame according to the third 
embodiment. 

Figure 16 is a cross-sectional view ol a power QFN 
package according lo a fourth embodiment ol the 
present invention 

Figure 17(a) is a cross-sectional view of a power 
QFN package according to a fifth embod.ment ol 
the present invention taken along the line XVIIa- 

Figure 17(b) is a plan view of the power QFN pack- 
age. 

Figure 1 8(a) is a perspective view of a conventonal 
power OFN package; 

Figure 18(b) is a cross-seclional view of the power 
QFN package taken along the l.ne XVIIIb-XVHIb; 

and _ t _ K , 
Figure 18(c) is a bottom view of the power OFN 

package. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

10045] In the following illustrative embodiments, the 
present invention will be described as being applied to 
a power QFN package with a built-in power electronic 
device as an exemplary resin-molded semiconductor 
device. 
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EMBODIMENT 1 

-Structure ot power OFN package- 

[0046) Figure 1(e) is a cross-sectional view taken 
Long the line la-la in Figure 1(b), iUustrat.no a power 
QFN package according to a first embedment ot the 
present invention on a larger scale. Figure 1(b) .s a plan 
view ot the power QFN package accord.ng to the rst 
embodiment. It should be noted that the cross section 
iHustrated in Figure 1(a) is magnified to a larger scale 
vertically than horirontally to make the structure^ easrty 
understandable. Also, in F.gure 1(b). the res.n encap- 
sulant 6 is illustrated as being transparent 
,0047) Figure 2 is a bottom view ol the power OFN 
packed according to the tirst embod.ment. .n which the 
resin encapsulan. 6 is illustrated as being non-transpar- 

m048] As shown in Figures 1(a), 1(b) and 2, the pow- 
er QFN package according to the tirst embod.ment «• 
eludes the tollowing members separated trom the lead- 
trame signal leads 1 for transmitting electrical signals 
as well as power supply and o-ound potentials, a d.e 
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pad 2 lor mounting a semiconductor chip 4 thereon, and 
support leads 3 lor supporting the die pad 2 
r00491 According to the first embod.men!. a central 
oortton 2a ol the die pad 2 is elevated above a peripheral 
Portion 2b thereof via a circular hall-blanked portion 1 1 
Sso each ol the support leads 3 is bent at two portions 
« and 1 4 to cushion the lorce causing deformation The 
semiconductor chip 4 is bonded onto the central portion 
2a ol the die pad 2 via die bonding (DB) paste 7. And 
electrode pads (not shown) ol the semiconductor chip 
A "electrically connected to the signal leads 1 with 
metal fine wires 5 

[0050] The circular hall-blanked portion 1 1 «s termed 
by halt-blanking a metal plate tor the die pad 2 to a hall- 
way point and is still connected to the metal plate, not 
completely blanked oft the plate. Accordingly, it the c.r- 
cular half-blanked portion 11 is pressed in the direction 
in which the portion 11 protrudes, then the portion 11 is 
easily fracturable. 

[0051] The central portion 2e ot the die pad 2 may be 
elevated above the peripheral portion 2b by half -etching 
the plate, instead of forming the half-blanked portion 11 
out of the plate. 

[0052] And the signal leads 1 , die pad 2, support leads 
3, semiconductor chip 4 and metal fine wires 5 are en- 
capsulated within the resin encapsulant 6. However, the 
respective tower parts of the signal leads 1 and support 
leads 3 around the outer periphery ot the package pro- 
trude downward out of the lower surface of the resin en- 
capsulant 6. These lower parts of the signal leads 1 
function as external electrodes {or external terminals) 9 
to be electricatly connected to a motherboard In addi- 
tion virtually no resin burr, which ordinarily sticks out 
during a resin molding step, exists on the lower surface 
of each external electrode 9. The external electrodes 9 
can be easily formed in such a shape by the manufac- 
turing process described later so as to protrude down- 
ward with no resin burr thereon. 
[0053] On the other hand, the lower surface ot the die 
pad 2 at the peripheral portion 2b is located within sub- 
stantially the same plane as the lower surface of the res- 
in encapsulant 6, and exposed without being covered 
with the resin encapsulant 6. That is to say. the lower 
surlace of the die pad 2 at the peripheral portion 2b is 
located above the tower surfaces ot the signal leads 1 
and support leads 3 around the outer periphery of the 
package. Also, each of the support leads 3 is sloped in 
such a manner as to reduce its height outward. Further- 
more, a narrow groove 12 with an approximately square 
planar shape is formed in the lower surlace of the die 
pad 2 at the peripheral portion 2. Only one corner ot the 
quasi-square groove is chamfered to indicate a No. i 
pin. 

[0054] Hereinafter, the effects attainable by the func- 
tions of the power QFN package according to the first 
embodiment will be described 

[0055] Firstly, no outer leads exist beside the signal 
leads 1. Instead, the lower part o? each ot those signal 



leads 1 functions as the external electrode 9 Accord- 
ingly such a structure contributes to downsizing of a 
power OFN package without limiting the size ot £ sem- 
iconductor chip mounted Moreover, since no resin burr 
5 exists on the respective lower surfaces ol the external 
electrodes 9, the electrodes ot the motherboard can be 
bonded to these external electrodes 9 with more relia- 
bility. Furthermore, the external electrodes 9 are formed 
to protrude out of the lower surlace of the resin encap- 
10 sulant 6. Thus, a standoff height, which should be en- 
sured in bonding the external electrodes to the counter- 
parts of the motherboard during mounting ol the resin- 
molded semiconductor device onto the motherboard 
has already been obtained lor the external electrodes 
is 9 Accordingly, the external electrodes 9 may be used 
as external terminals as they are. In addition, unlike the 
conventional process, there is no need to attach any sol- 
der balls to the external electrodes 9 in mounting the 
device onto the motherboard Therefore, this method is 
20 advantageous in the number and cost ot manufacturing 
process steps. Moreover, since the narrow groove 12 is 
provided, the formation ot resin burr can be prevented 
with much more certainly as will be described later. 
[0056] Furthermore, since the intermediate portion ol 
25 each of the support leads 3 has such a cross-sectional 
shape as being raised by the two bent portions 13 and 
14, the support lead 3 can cushion the deforming force. 
Thus, when resin molding is performed using a seal tape 
such that the lower part of each signal lead 1 ( i.e.. the 
30 external electrode 9, protrudes from the resin encapsu- 
lant 6, the support leads 3 are not deformed even with 
clamping force applied to the outer rail ot the leadframe. 
Accordingly, it is possible to prevent the die pad 2 from 
being deformed or displaced because ot the clamping 
35 force. 

[0057] Furthermore, the central portion 2a of the die 
pad 2 is elevated upward by the half-blanked portion 1 1 
Thus even if the semiconductor chip 4 is so large as to 
hang over the bent portions 13 of the support leads 3. 
40 the lower surlace of the semiconductor chip 4 mounted 
on the central portion 2a can be located above the re- 
spective uppermost surfaces of the support leads 3 Ac- 
cordingly, the semiconductor chip 4 is not hampered by 
the raised portions of the support leads 3. In other 
45 words, by providing the raised portions lor the support 
leads 3, the deforming force can be cushioned and the 
size ot the semiconductor chip 4 can be selected from 
a broader range. 

[0058] Moreover, the lower surface ot the semicon- 
so ductor chip 4 is not in contact with the entire d.e pad 2. 
but with only the central portion 2a thereof, thus increas- 
ing the humidity resistance ot the package. The reason 
is as follows. In the conventional structure shown in Fig- 
ures 18(a) through 18(c), if a semiconductor chip 104 
55 of a small size is mounted on the die pad 1 02, then the 
semiconductor chip 104 is in contact with the d.e pad 
104 substantially entirely In such a case, it hum.dity or 
water penetrates in:o the package through a gap be- 
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„n the die pad 102 and the resin encapsulanl 106. 
r n me sem^onducto- chip 104 cannot adhere strong* 
!o me die pad 102 anymore. Or the humidity -.stance 
i Package deter.ora.es (lor example, a crack might 

^ with the die pad 2 on.y at the central portion 
? fl aT n nis embodiment, the resin encapsu.an, 6 ex«,s 

. Jl the peripheral portion 2b o1 the d.e pad 2 and 
^ ?h o i even » the ch'p 4 is as small as the die pad 

Y£Z*ZZ *>« a sma,, - sized chip 4 can be s,f0n9 y 

k She resin encapsu.an, 6 and i, is possible to pre- 
S wafer bom entering the package 
ToughThe oacks.de Thus, nocracks are caused in the 

P nn«i 9e in the example illustrated in F.gure 1(e), the 
1 vlnduc o! chip 4 is in contact with part ol the sup- 
"T^d 3 Howler the semiconductor chip 4 and the 
90 3 may or rnay not be in contact with each 

IT A Is "en Part o. the die pad 2 is elevated, the 
Cer sScTo, tfe centra, portion 2e may be toca.ed 
aoove the uppermost surface of the support lead 3 _Fur. 
fhTmore when the die pad 2 is partially eleva.ed. the 
uppTr s rtS O. the centra, port-on 2a thereo. w.th no 
DB oLste thereon may be loca.ed be.ow the uppermost 
surface o the support lead 3. In such a case, however 
he foweTsurtace oT^e semconduo.or chip 4 moun ed 
on the central portion 2a with the OB paste 7 .nterposed 
therebetween should be located above the uppermost 
ZlrlZTe support lead 3. In the embodiment where 
£S*33E* « is partially in contact with the 
steads 3, the semiconductor chip 4 can be sup- 

KTsrasshown in Figure 1(a). even i K the senv 
conductor chip 4 hangs out over the s.gnal leads 1 . the 
SSSuctJfchb 4 9 is no, spared by the -gna 
leads 1 in the powerOFN package accord.ng to th,s em 
SSment. Thus, the adhesion ol the resin encapsulanl 
fSE. signal leads 1 may be increased bym* 
inwardly extending portion ol each signal lead 1 suit, 
ciently long. 

-Method lor manufacturing power QFN package- 



[0061] Hereinafter, a method lor *» 
power OFN package according to the t.rst embod.menl 
Zte described with reference to the acco-pany.ng 
drawings. Figures 3(e) and 3(b). Figures 4 a) and 4(b) 
and Figures S through 8 illustrate respect.ve process 
steps tor manufacturing the power OFN package ac- 
cording to the first embodiment. 
[0062] First, in the process step shown in F.gure 318), 
a copper alloy plate is etched and patterned, thereby 
lorming a leadframe 20 with a plurality of open.ngs 22 
tor mounting semiconductor chips therein. In Figure 3 
(a), only one opening 22 is illustrated for the sake of sim- 
plicity The leadlrame 20 includes the signal leads 1 ex- 
tending inward from the outer rail 21; Ihe die pad 2 lor 
supporting a semiconductor chip the.eon. and the sup- 



port leads 3 lor connec.mg the die pad 2 .o me outer ra.l 
£ and thereby support.ng ,he die pad 2 Th.s leadlrame 
20 is not provided with any lie ba-s lor stopping the over- 
ll0 w o. the resin encapsulant dunng rc-s.r. ™'^9 
5 ,0063] The leadlrame 20 may be plated w..h m 
ayers o, nickel (Ni). palladium (Pd) and gold (Au) either 
a, this point in time or alter the process step shown ,n 
Figure 3(b) has been performed c .„ 
I0 064] Next, in the process step shown ,n F.gure 3(b). 
,o he die pad 2 ol the leadlrame 20 is w.cugh, by press- 
worSglotormlheha.t-blankedportion11 thatd.vidcs 
me d* pad 2 into the centra, portion 2a and the per.ph- 
era. portion 2b F.gures 4(e) and 4(b) are c-oss-secnon- 
al views i..usua,ing how me pressworkmg ,s Pe*° r ™ d 
,5 F Is a blanking press mo,d. inc.udmg a d.e 31 w.th a 
c cu a, opening; and a punch 32 with substanl.ally he 
same transverse cross section as that ol the opening^ 
s prepared. Next, as shown in F.gure 4(e). the die pad 
2 ot the leadlrame 20 is placed on the punch 32 and the 
20 '.a 31 is anached to the upper surface o. the d.e pad * 
Then as shown in F,gure 4<b). the die 31 -s lowered In 
Ihis case the d.e 31 and the punch 32 are both forced 
n o th die Pad 2 irom the upper and lower surfaces 
hereof The lowest possible level that the d.e 31 can 
2S reach is delined at substantially the same level as the 
mfdway point ol the die pad 2. where the thickness a ol 
Sred Portion is approximately equal Ito .he h, J- 
ness b of the non-sheared port.on. That .s to say a, 
though the blanking press mold is he-e.n used the xe-v 
3 o rat pinion 2a ol the die pad 2 is not blanked completely 
Zm hari-blanked In this manner, the centra, port.on 
2a is elevated above the peripheral port.on 2b^ 
?00651 Also by performing such hall-blank.ng. me 
£2 p££ 2a o' the die pad 2 can be elevated over 
35 a wider area than that attained by common bend ng 
wlout causing any strain in respective port.ons o, the 

foO^ 'Next, the bent portions 13 and 14 are lormed 
or the support lead 3 and the narrow groove 12 .s 

portion 2b by presswork.ng e.ther sequen, B lly or s.mu 

IS^Fiaures 5 ,hrough 8 illus,ra,e how ,he cross 
SS2, ofthe structure taxen along the line .a-.a shown 
<s f Ro^re Kb) changes. Also, in these drawmgs. he re- 
TpS slructuresare magnilied ,o a .arger scale ver- 
tically than horizonialiy. 

,0068) in the process step shown .n F.gure 5 .the sem 
Lonductor chip 4 is mounted on me central port.onj 2. 
so olThe d,e pad 2 in the leadlrame 

ed thereto with DB paste 7 such as silver paste c 
£ an epoxy resin as a binder This process step is so 

ZSTtSSS. P-ess s,e P shown in Figure 6 
« hfelectrode pads (no, shown) ol the semiconductor 

M St Tale lyrically conneced to me 

wiSthemeta.tinewiresSTh.sp.ccessMep.ss^aed 

•wire bonding'. The metal l.ne w.res S may be made o 
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8n appropriately selected materia, such as aluminum 
?AI) or gold (Ao). Optionally, the semiconductor ch.p 4 
£ay be electrically connected to the signal leads 1 v,a 
bumps or the like, not the metalline w^s 5 
wZ) Subsequently, in the process step shown in 
Figure 7, a sea. tape 1 S is interposed between the lead- 
f ame 20 and the backside o. the signal leads 1 by plac- 
ngTe .ead«rame 20, to which the semiconductor chip 
i has been bonded and the seal tape 15 has been at- 
tached, into a mowing die assembly. In Ih.s pr«ess 
step, the seal tape 15 is led (rom a roll as w-n be de- 
scribed later In the illustrated embodiment, the lead- 
frame in the slate shown in Figure 7 is placed ups.de 
down into the molding d.e assembly Alternately, the 
leadframe may be inserted as it is in the state shown ,n 
Figure 7, where no clamping lorce has been appl.ed 

u£m V The seal tape 1 5 is used as a sort ol mask lor 
preventing the resin encapsulant trom overflowing and 
Teaching the backside ol the signal leads 1 during the 
reading process step. The existence ot the sea 
taoe 15 can prevent resin burr from be.ng formed on the 
backside ot the signal leads 1 The seal tape 1 5 may be 
any resin-based tape, which is mainly composed o, pol- 
yethylene terephthalate. polyimide. polycarbonate or 
the like, can be easily peeled oft after resin mold.ng and 
has some resistance to an elevated-temperature envi- 
ronment during the resin molding. In this embodrmenl 
a tape mainly composed of polyethylene terephthalate 
is used and the ihickness thereof is 50u.m 
[0072] In this embodiment, the seal tape 15 is ad- 
hered to the respective lower surfaces of the outer ran 
21 . signal leads 1 , support leads 3 (except for the raised 
portions thereof) and peripheral portion 2b of the d.e pad 
2 in the leadframe 20. 

[0073] Then, in the process step shown in Figure 8. 
the resin encapsulant 6 like an epoxy resin .s poured 
into the molding die assembly to mold the chip, frame 
and so on with the encapsulant 6. In this case, resin 
molding is performed with the clamping lorce of the die 
assembly applied to the outer rail of the leadlrame 20 
and to the seal tape 15 such that the resin encapsulant 
6 does not reach the backside ot the signal leads 1 The 
resin molding is also performed with the seal tape 1 5 on 
the backside ot the signal leads 1, which ere adjacent 
to the outer rail, pressed against the face of the die Ac- 
cordingly, since no clamping force is directly applied to 
the die pad 2. the die pad 2 is elevated upward and the 
support leads 3 are sloped to gradually decrease their 
height outward. 

[0074] When the seal tape 15, which has been at- 
tached to the backside ot the signal leads 1, is peeled 
off and removed, external electrodes 9 have been 
formed to protrude out ol the backside ol the resin en- 
capsulant 6. Finally, the ends of the signal leads 1 are 
cut ofl to be substantially flush with the side laces ol the 
resin encapsulant 6, thereby completing a power OFN 
package such as that shown in Figure 1(e) 



[0075] According to the manufacturing method ot this 
embodiment, the seal tape 15 is interposed in advance 
between the backside ot the signal leads 1 and the mold- 
ing die assembly before the resin molding process step 
£ is performed Thus, the resin encapsulant 6 cannol 
reach, and no resin burr is formed on. the backside of 
the signal leads 1 lunctioning as external electrodes. Ac- 
cordingly, resin burr lormed on the signal leads need not 
be removed therefrom using water jet or the like unlike 
10 a conventional method lor manufacturing a resin-mold- 
ed semiconductor device with the backside ol signal 
leads entirely exposed Thai is to say. since this trouble- 
some deburring step can be omitted, this process is sim- 
ple enough to mass-produce a great number ol resin- 
i£ molded semiconductor devices (or power OFN packag- 
es) In addition, peeling ol metal plated layers ol nickel 
(Ni). palladium (Pd) or gold ( Au) off the leadlrame. which 
might happen during the conventional deburring proc- 
ess step using water jet. for example, can be eliminated 
20 For that reason, the leadframe can be plated in advance 
with these metal layers belore the resin molding process 

step. „ 
[0076] In addition, since the external electrodes 9 
formed by the manufacturing process ot this embodi- 
25 menl protrude out of the lower surface ol the resin en- 
capsulant 6. the external electrodes 9 can be used as 
external terminals as theyare. without providing any sol- 
der balls as in a conventional process 
[00771 It should be noted that a level difference is 
so formed between the backside ot the signal leads 1 and 
that ot the resin encapsulant 6 as shown in F.gure 8 
This is because the seal tape 15 softens and thermally 
shrinks owing to the heat applied by Ihe molten resin 
encapsulant 6 during the resin molding step, and the s.g- 
3S nal leads 1 are strongly forced into the seal tape 1 5. Ac- 
cordingly, in this structure, the backside of the signal 
leads 1 protrudes out of the backside of the resin en- 
capsulant 6. As a result, a standofl height can be en- 
sured for the external electrodes 9, or the respective 
co lower parts ot the signal leads 1 Therelore. these pro- 
truding external electrodes 9 can be used as external 
terminals as they are. 

[0078] The height ol the level difference between the 
backside ot the signal leads 1 and that ol the resin en- 
45 capsulant 6 can be controlled based on the thickness ol 
the seal tape 1S attached belore the step of molding^ 
For example, in this embodiment, since the lh.ckness ol 
the seal tape 16 is 50pm. the height ot the level d.Mer- 
ence i e . the protrusion height ot the external elec- 
so trodes 9, is usually about one-hall ol the thickness and 
50um at its maximum. That is to say. the height ot the 
upwardly forced portion ol the seal tape 1 5 as measured 
from the backside ol the signal leads 1 is determined 
depending on the thickness of the seal tape 15 itself. In 
55 other words, the protrusion height of the external elec- 
irodes 9 can be sell-controlled by the thickness o. the 
seal tape 15, thus facilitating the manufacturing proc- 
ess The protrusion height ot the external electrodes 9 
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be controlled only by monitoring .he thickness o! .he 
taP e 15 during a mass produclion process, and 
t °e e is no need to provide an additional P™« 
or hat purpose. According.y. the manufacture moth- 
S ot this embodiment is extremely advantageous .n 
£ms of the process control cost I. shou.d be noted that 
2 tor «he sea. tape 15 ,o be interposed, the hardness 
o?a materia, used, the thickness and the thermal so.- 
fining properties thereof can be determined depends 
on the desired height ol the level difference. 
ro0791 Furthermore, since the narrow groove 12 .s 
provided in the lower surface of the die pad 2 at the pe- 
ripheral portion 2b, the peripheral portion 2b ol the d,e 
oad 2 is pressed downward due to the pressure appl.cd 
^hen the mol.en resin encapsulant 6 is .njec.ed during 
resin moldrng. And the seal tape IS .s engaged w.th the 
periphery of the narrow groove 12. As a result, the over- 
flow of the resin encapsulant 6 can be prevented more 
effectively. 

-Details ol resin molding step- 



[00801 Next, the resin molding process step according 
to the first embodiment will be described in further deta.l. 
r0081] Figure 9(e) is a plan view of an (upper) molding 
die used in this embodiment, while Figure 9(b) is a 
cross-sectional viewtaken along the line IXb-IXb in Fig- 
ure 9(a) illustrating how resin molding is carried out us- 
ing the molding die assembly Figures 10(a), 10(b and 
10(c) are perspective views illustrating a resin molding 
assembly with a seal tape feeder and how to carry out . 
resin molding according to the tirst embod.ment. Figure 
11 is a cross-sectional view illustrating a state of the 
molding die assembly during resin molding 
[0082] As shown in Figures 9(a) and 9(b). the molding 
die assembV 51 used in this embodiment consists of 
upper and lower dies 51 e and 51b. The upper die 51a 
is provided with lour vacuum suction holes 53 and a vac- 
uum suction groove 52 linking these holes 53 together 
As shown in Figure 1 0(a). the lower die 5 1 b ol the mold- 
ing die assembly 61 is provided with a pair ol semicon- 
ductor component molding sections 60. Each of these 
sections 60 includes the same number of d.e cavit.es as 
that of the semiconductor chips 4 mounted on the lead- 
frame 20. The tower die 51b is further provided with res- 
in encapsulant flow paths 61 lor supplying the res.n en- 
capsulant to these semiconductor component molding 
sections 60. 

[0083] Figures 9(a) and 9(b) illustrate structure and 
setting corresponding to just one die cavity (or the illus- 
trative purposes. It should be noted that the same struc- 
ture and setting are applicable to the other die cavities 
First, it will be described with relerence to Figure 9(b) 
how resin molding is carried out within a single die cav- 
ity. 

[0084] First, the leadlrame 20 is placed on the lower 
die 51b in such a manner as to put the respective sem- 
iconductor chips 4 within the associated die cavities ol 



the lower d.e 51b In this case, the lower surface ol the 
upper die 51 a comes into contact with the upper surface 
ol the seal tape 15. The seal tape 15 and leadlrame 20 
arc pressed against the lower die 51 b by ihc upper d,c 
$ 51a The seal tape 15 gels closely stuck lo the upper 
die 51a at lour positions and is kept uniformly stretched 
by a vacuum pump (not shown) through the lour vacuum 
suction holes 53 formed in the upper die 51 e II the resin 
molding process step is performed in such a stale, then 
io no wrinkles are lormed on the sea! tape 1 5 due to ther- 
mal shrinkage during resin molding As a result, in the 
resin-molded semiconductor device, the backside of the 
resin encapsulant can be flattened 
[0085) Specifically, wrinkles can be eliminaied Lorn 
is the seal tape by the lollowing mechan.sm During .cs.h 
molding the seal tape 15 is go.ng to thermally shrink 
because of the heat applied. It the seal tape 15 is vac- 
uum-sucked through the vacuum suction holes 53. how- 
ever the seal tape 1 5 is stretched toward the respective 
20 vacuum suction holes 53 against this shrinkage action 
As can be seen, by keeping the seal tape 15 tense in 
this manner, the shrinkage ol the seal tape 15 can be 
suppressed and no wrinkles are formed thereon. As a 
result it is possible to flatten the surface of the resin 
2S encapsulant 6 in contact with the seal tape 15 on the 
backside of the resin-molded semiconductor device 
formed in this way. 

[0086] The depth and width of the vacuum suct.on 
groove 52 linking the vacuum suction holes 53 of the 
30 upper die 51a together should preferably be del.ned m 
view of the thermal expansion coefficient of the seal tape 

[0087] It is noted, however, that wrinkles can still be 
eliminated from the seal tape even if the seal tape is 
3 s stretched independently through the vacuum suction 
holes without providing the vacuum suction groove. 
[0088] Also, the number and shape ol the vacuum 
suction groove 52 are not limited to those illustrated m 
Figure 9(e). For example, a plurality of such vacuum 
40 suction grooves may be provided. 

r0089] Moreover, in the structure shown in Figure 9 
b). engraved portions may also be provided within the 
upper surface ol the upper die S1e at respective regions 
over the signal leads 1 such that parts ol the seal tape 
4$ 15 can be forced into those engraved portions during 
resin molding. In general, deep grooves are likely to be 
lormed in respective regions of the resin encapsulant 
between the signal leads 1. If these engraved portions 
are formed, however, the depth of such grooves can be 

so reduced. , ■„„,.._. 

[0090] Furthermore, the wrinkles can be ol.minatea 
from the seal tape 15 not only by using the vacuum suc- 
tion groove but alsoby providing mutually engaging con- 
cave and convex portions for the upper and lower d.es, 
ss respectively. In the latter embodiment, when damping 
.orce is applied to the upper and lower dies, the concave 
and convex portions engage each other to tense the 
seal tape Moreover, a clamper may also bo prov-ded 
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tort hemo.d 1 n 9 d 1 eassembly>oappiy«ens 1 onio«hesea l 

Si Nexi. i. will be described wi.h relerence to Fy • 
Ss 10(a). 10(b) and 1! how .o feed Ihe seal tape 15 
and the total resin molding procedure. 
?o092] As shown in Figure 10(a), the res,n mold.ng as 
SSSL according to this embodiment includes a sea 
23 Seder, which can continuously unwinds and winds 
h rsea!tape1Sw,thconstan,.en S ,onapplied.ohe. a pe 

15 between an unwind roll 56a and a wind roll 56b 
0^3 And as shown in Figure 10(b), when the lead- 
E 2 0 mounting a large number of semiconductor 
Ss thereon is placed on the lower die 51b, resin tab- 
Si 6 62 are introduced into resm supply sections o« the 

as shown in F,gure 11. the upper and 
ower dies 51e and 51b ot the molding die assembly 51 
a °e fastened tight together and a molten resm encapsu- 
fant fs torced upward by pistons 58 and supplied .mo the 
espe L semiconductor component mo.d.ng section 
60 As a result, resin-molded semiconductor devices 
Sower QFN packages) 65 are injec.ion-molded in the 
!Sc,°e die cavities. When the injection mold.ng proc- 

ess is over, the lower die S1b is opened. 
10^95] in this case, when the tower die 51 , b is ^opened 
hesealtape 16 is removed trom resin culls 63 and the 
esin^okJed semiconductor devices 55 shown in F,g- 
ure 1«c). Part of the seal tape 15 that has been used 
duringVe test resin mo.ding process step .s wound 
around the wind roll 56b and another pan o the tape 1 5 
that will be used during the nexi resin molding step is 
unwound trom the unwind roll 56a. In the meant.me. the 
resin culls 63 and resin-molded semiconductor devces 
SS are taken out ot the lower die 51b. 
r00961 According to this embodiment, since the seal 
!ape 15 can be continuously ted between the unw-nd 
and wind rolls S6a and 56b. the resin molding process 
step using the seal tape 15 can be performed quickly 
thus increasing the productivity Also, since appro? .ate 
tension may also be applied to the seal > <ap* 1S J ,0 £ 
tional torce is applied to the unwind and w.nd rolls S6e 
and 66b. wrinkles can be eliminated trom the seal tape 
IS even more ettectively during the resin moldmg proc- 

r©097i eP In the foregoing embodiment, the seal tape 15 
s ted into the molding die assembly and adhered to the 
leadtrame 20 alter the leadtrame 20 has been placed in 
the die assembly Alternatively, the seat tape 15 may be 
attached to the respective lower surfaces ot the s.gnal 
leads 1 ot the leadlrame in advance before the res.n 
molding process step, instead of such a roll feeding 
technique. 

EMBODIMENT 2 

[0098] Hereinafter, a second exemplary embodiment 
of the present invention will be described tn the struc- 
ture according to the first embodiment in which the cen- 



tral portion (chip supporting porfon) ol the d.e pad 2 is 
elevated, no resin encapsulant 6 ex.sls under the central 
P ort.on 2a. wh.ch is just a concave portion as shown in 
Figure 2 In contrast, according to the second cmboo.- 
£ ment the region under the cent ra! port.on (chip support- 
ing portion) ol the die pad is also filled in with the resm 
encapsulant 

[0099] Figures 1 2(a) and 1 2(b) are a plan view of a 
leadlrame lor a power OF N package according toe sec- 
,o ond embodiment and a bottom view of the powe. OFN 
package molded with a resin, respectively 
[0100] As shown in Figure 12(a), the d.c pad 2 except 
lor the peripheral portion 2b is d.vided into an elevaic-d 
square central porton 2a; (our linkage pomons 2c link- 
,s ,nq the central portion 2e and the penpheral port.on 2b 
together, and punched port.ons 2d Each ol the linkage 
portions 2c is provded with two bent port.ons 35 and 
36. thereby elevating the central portion 2a above the 
peripheral portion 2b. 
20 f0101] Alternatively, the central port.on2e may be el- 
evated by hall-blanking the linkage portions 2c around 
a particular circle as in the first embodiment. 
f0102] In the first embodiment, only one narrow 
oroove 12 is formed in the lower surface of the d.e pad 
2$ 2 at the peripheral portion 2b. In contrast, according to 
the second embodiment, closed-loop narrow grooves 
12a and 12b are tormed in the lower surface ol the die 
pad 2 at the peripheral portion 2b. These grooves are 
provided because the resin encapsulant might overflow 
*> Uom the inner periphery of the peripheral port.on 2b of 
the die pad 2 as well as from the outer per.phery thereof. 
10103] The description ol the manulacturing process 
according to the second embodiment will be omitted 
herein. This is because the manufacturing pnew d 
3S the first embodiment is applicable almost as « -s on the 
wi e. That is to say. no. only die bonding tor mount.ng 
the semiconductor chip on the die pad and w.re bonding 
,or connecting the metal tine wires, but also res.n mo.d^ 
ing are performed in similar manners. Spec.l.call* he 
sea. tape is interposed between the lead 
molding die assembly and ted using the rolls toel.m.na.e 
wrinkles from the tape in the same way 
[0104] As shown in Figure 12(b). on the backs.de of 
a power QFN package tormed by performing res.n mold- 
f P 1 .u. imposed between the lower sur 



<£ ?n P g with the seal tape interposed between the tower su, 
,ace ot the peripheral portion 2b and the n*fl* 
assembly using the leadlrame of the second embodi- 
ment the resin encapsulant 6 reaches the region under 
the central portion 2e of the d.e pad 2. too 
so [0105] The powe. OFN package according to'he sec- 
ond embod.men« is provided with such punched po, 
tions 2d. Thus, during the resin mold.ng process ste£ 
the resin encapsulant 6 flows from the periphery o the 
die pad 2 through the punched port.ons 2d mlo the re 
55 gionunder the centra, portion 2e. That is to say. s.nce 
The region under the central port.on 2a ot the d.e pad 2 
can also be filled in with the resin encap su.an. 6 the 
resin encapsulant 6 can adhere to the die pad 2 more 
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^ as a result, me rchftM'y * MP*"'?*" 
the hum*y -.stance there* can 

be improved 
EMBODIMENT 3 

,01061 Hcc.na1.er. a .cs.n-moided semiconductor dc- 
1 « !L oowe. OFN package) according to a thud ex- 
r D £Simen« o. .he present invention wi.l be de- 
Se? F^ure 1 3(a) is a plan view of a ^Jrame used 
forThe power OFN package according to .he ihird em- 
ESS while Figures 13(b) and 13(c) are cross.ec- 
Jonal views o! .he leadlrame taken along the hncs Xlllb- 
Xlllband Xlllc-Xll.c. respectively F,gu-e 14 . a pe- 
specrve v,ewol .he leadlrame according .o.hc third cm- 
Sen. .n F,gure 14. .he .ead.rame ,s 
having substantially no th,ckness I. .s no.ed .ha. he 
Sess ol 0* leadlrame may be defined a. any value 
those skilled in .he art would find appropriate 
01071 As shown in Figures 13(a) through 1 3(c) and 
14 a die pad 40 according lo .he third embodiment is 
divided WO a square central portion (chip supporting 
oortion) 41 circular corner portions 42 prov.ded at lour 
corners tour sides 43 directly linked to the corner por- 
tions 42; tour linkage portions 44 linking the central por- 
tion 41 and the respective sides 43 together; and tour 
punched portions 45. The central portion 41, sides 43 
and linkage portions 44 are elevated above 'ne comer 
portions 42. Just the leadlrame structure accord.ng to 
the tirst embodiment, each support lead 3 has such a 
cross section as being raised midway by two bent por- 
tions 13 and 14. 

[01081 The description ol the manufacturing process 
according to the third embodiment will be omitted here- 
in This is because the manulacturing process ot the first 
embodiment is applicable almos. as it is on .he whole. 
Thai is to say. not only die bonding tor mounting .he 
semiconductor chip on the die pad and wire bonding tor 
connecting the metal tine wires, but also resin molding 
are performed in simitar manners Spccit.caiiy. the seal 
tape is interposed between the leadl-ame and the mold- 
ing die assembly and ted us.ng the rolls to eliminate 
wrinkles Worn the tape in the same way. 
[0109] According to the third embodiment, the corner 
portions 42 come into contact with the seal tape m rel- 
atively small areas. Thus, it is possible to prevent the 
resin encapsulant trom reaching the respective lower 
surfaces ot the corner portions 42 without providing the 
narrow grooves as is done in .he first or second embod- 
iment. 

[0110] Figure 15 is a bottom view ol a power OFN 
package tormed by using the leadlrame according to tne 
third embodiment and performing resin molding with the 
seal tape inlerposed between .he lower surfaces ol .he 
corner portions 42 and the molding die assembly As 
shown in Figure 15, only Ihe external electrodes 9, outer 
peripheral ends ot the support leads 3 and coiner por- 
tions 42 ot the die pac 40 arc not covered with .he resm 



encapsulant 6 but exposed That is to say. the leg©.-, 
under the central portion 41 ol the d.e pad 40 is also 
tilled in with the resm encapsulant 6 Also, in the d.e 
bonding process step o! mounting a scm.co-.d jctor chip 
f on Ihe die pad during Ihe manulaclunng p-ocess ol a 
power OFN package according lo the third embodiment, 
the semiconductor chip is supported only by the central 
portion 41 ot the d.e pad. This is because the expansion 
ol the OB paste can be prevented by providing Ihe 
i0 punched portions 45 And the semiconductor chip .s 
strongly held by the resm encapsulant existing under the 
punched portions 45 As can be seen, since the die pad 
40 is in contact wilh the semiconductor chip in a small 
area, it is possible to prevent (he humidity resistance ol 
is me rcs.n-moidcd semiconductor device Iromdeter.orai 
ing 

[0111] In the power OFN package according to ihe 
third embodiment, by partially punching the die pad 40 
to provide the punched portions 45. the resin encapsu- 
!0 lan. 6 passes through the punched portions 45 and Hows 
inlo the region under the central portion 41 (ch.p sup- 
porting portion) during resin molding Thus, the region 
under Ihe central portion 41 can be tilled in with the iesm 
encapsulant. As a result, similar ettects lo those ol the 
2S second embodiment can also be attained 



EMBODIMENT 4 

[0112] Hereinatter. a resin-molded semiconductor de- 
ar) vice (or power OFN package) according to a tourth ex- 
emplary embodiment ol the present invention will be de- 
scribed Figure 16 is a cross-sectional view ol a power 
OFN package according to the tourth embodiment, 
which is also taken along the line la-la shown in Figure 

35 [0113] in a leadlrame used lor the power OFN pack- 
age according to the tourth embodiment, no hall- 
blanked portion is tormed in the die pad 2 thereof Thus^ 
the entire d.e pad 2 is tlallened and includes no elevated 
-re port.on. The support lead 3 is also prov.ded w.lh two 
bent portions 13 and 14 and the intermed.ate portion o 
the support lead 3 .s raised, i.e.. located at a higher level 
than both end portions. The semiconductor chip 4 is 
supported by the support leads 3 at the raised portions 
45 thereot. The DB paste 7 inlerposed between the semi- 
conductor chip 4 and the die pad 2 is thickened lo bond 
them together In the other respects, the structure ot the 
power OFN package accord.ng to the tourth embodi- 
ment ,s the same as that ot the power OFN package 
so according to the tirsi embodiment 

[0114] The description ot the manulaclunng process 
according to the lourth embodiment will be omitted here- 
in This is because the manulaclunng piocess ol the t.rsl 
embodiment is applicable almost as it is on the whole 
ss That is to say. not only d.e bonding tor mounting ihe 
semiconductor chip on Ihe die pad and wire bonding lor 
connecting ihe metal line wi.es. but also resin molding 
a,e performed in similar manners Specially, the seal 
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nfi is interposed between the teadtrame and the mow- 
tape 151 K . ^ ^ ikp rolls lo e Ummate 

no die assembly and (ed us.ng the ro"s 10 

Snkles trom the tape in the same way 

wnnwe& w r , 3 , according to the 

--ci in lhe Dower OrN pa~K33 L o-w » 

hta4 is no. applied to the 03 pas.e 7 dunng d,e bond- 
Thus the DB paste 7 hardly expats on me at pad 
Sue to the surface tension o. .he DB paste 7 Accord- 
T.he contact area between the semiconductor ch.p 
rJStSS pad 2 can be minimized with the DB paste 
J ^"e posed therebetween As a -esu-t. the power OFN 
Lckaoe can maintain good humidity -es.stance through 
functions described above Atso 
chip 4 can be supported by .he support loads 3 mo.c 

stably. 

EMBODIMENT 5 

f01161 Hereinafter, a resin-molded semiconductor de- 
Stir power OFN package) accord.ng to a M* exem- 
otenr embodiment ol the present invention w.l be de- 
SLd Fioure 17(e) is a cross-sect.onal view ol a pow- 
e^QFN package accord.ng ,o the l.«m embod.men, tak- 
en along the line XVHa-XVI.e in F.gure 17(b), wh.le F.g- 
is a plan view thereot. Figure 17(a) ...ustra.es 
2 e£ encapsulan. partially opened lo show the nn- 
Snal structure thereo. clearly B shou.d be noted that 
IL section illustrated in Figure 17(a) • magn.t.ed 
o a larger scale vertically than horfcontat.y to make the 
structure easily understandable Also, ,n F.gure 17(b , 
me resin encapsulant 6 is illustrated as being transpar- 
en. to make the structure see-through. 
101171 A resin-molded semiconductor device accord- 
ng to the tilth embodiment is also lormed by us.ng a 
eadlrame. The leadlrame includes: an outer rati sur- 
oundTng an opening, in which a semiconduc.or ch.p w. 
be mounted; a die pad 2 provided inside me opemn , or 
supporting a semiconduc.or chip 4 thereon; j a plurah.y 
export leads 3 lor supporting the die pad 2; and a 
plural o. signal leads 1 One end ol each o these s, 9; 
nal leads 1 is connec.ed to the ou.er ra.l. while the o.he. 
end extends .oward the d,e pad 2 Each o, the support 
leads 3 is provided with raised pon.ons 1 3 and 1 4 h gher 
in level than .he other portion thereot. The central por- 
tion2e ol the die pad 2 is elevated above the penpherel 
portion 2b via a hall-blanked portion 11 , and is used as 
a support to be bonded to the backside ol the semicon- 
ductor chip 4 mounted thereon A c.rcular groove 64 wrth 
an approximately hall circular cross section, a depth ot 
about 80(im and a width ol about i20um is prov.ded in 
the peripheral portion 2b ol the die pad 2 surrounding 
the central portion 2e 

[0118] The resin-molded semiconductor device ac- 
cording to the fifth embodiment includes the signal leads 
1, die pad 2, support leads 3, semiconductor chip 4 
mounted on the central portion 2e of the die pad 2 and 
metal line wires S lor electrically connecting electrodes 
(not shown) ol the semiconduc.or chip 4 to the signal 



leads 1 Tne semiconductor ch.p 4. p*o 2, supdon 
leads 3, metal Ime wires 5 and s.gnai leads 1 *e molded 
w.th a resin encapsulan. 6 The lower and ou.e- per- 
oral sides ot each s.g-.a! 'cad 1 ac exposed as an c* 
s icrnal terminal and me lower part ol me lead 1 «s pro- 
truded downward In th.s embodiment, the gap between 
the upper surface ol the die pad 2 at the peripheral pot- 
.ion 2b and .he backside ot me semiconductor ch.p 4 is 
(.tied .n with .he resin encapsulan; 6 .o form a gap-l.lhng 
,o portion 6a Also, the groove 64 .s lormed .n the uppe. 
surface ol me peripheral portton 2b so as tc surround 
me central pon.on 2a lunc'.ioninc as a support elevated 
via the hail-blanked potion 11 

[01191 As shown in F.guics 17(e) and 17(b). the res.n- 
rs molded semiconductor dcv,cc accord.ng to the l.im em- 
bodiment has almost me same structure as the coun- 
lerpart shown in F.gure 1 The dev.ee according lo me 
l,tth embodiment is charactered by p.ovid.ng .he 
groove 64 in .he upper surface ol .he d.e pad 2 a. the 
20 peripheral portion 2b surround.ng the central porfon 2e 
f01 201 That is to say. the resin-molded semiconduc.or 
device according lo the Wth embedment includes all the 
components ol the res.n-molded semiconductor device 
according to .he lirsl embodiment shown ,n F.gure 1 
a Thus as a mane, ol principle, the same ettects as at- 
tained by the first embodiment are also attainable 
101211 In addition, since the groove 64 is lormed m 
the upper surface ol the die pad 2 at the peripheral por- 
tion 2b, the resin-molded semiconductor device accord- 
oo ing to me l.t.h embodimen, can also a..ain .he following 
remarkable eflects with respect lo rel.ab.l.ty 
101221 Specially, me gap-lill.ng port.on 6a ol the 
esin encapsulan. 6 exis.s between the upper surface 
o. the die pad 2 at the peripheral portion 2b 
3S the central portion 2a thereot and the backs.de ol the 
semiconductor chip 4. The gap-lill.ng portion 6e ctose y 
adheres to the peripheral portion 2b However, d m.hu- 
midity resistance ol the package has deter.orated o. 
thermal stress has been caused lo. some reason or an- 
.o other, then ,he gap-f.-Ung portion 6a might pee. * me 
die pad 2 And the gap-fill.ng pon.on 6e might poss.b.y 
be peeling oft the d.e pad 2 over an increasingly 
area Even in such a si.ua.ion where .he gap-l.H.ng por- 
Son 6a is going to peel on the per.pheral pon.on 2b ot 
-5 hTdie paJi over a w.der and w.der area, that pee ed 
Jortton San be trapped at the groove 
upper surface ol the peripheral port.on 2b accord^ to 
S embod,men.. Thus. i. is possib.e to prevent the 
peeled region trom expand.ng beyond .he groove 64 
so That is to s 9 ay. s.nce the groove 64 can stop the 

o. peehng o. the gap-lining portion 6a oil me d« pad 2 
th. I reliability ol .he resin-molded sem-conductor dev.ee 
can be maintained high Tne groove 6. • P£*J 
advantageous to .he s.ruc.ure shown .n Figures 7(a) 
ss and 1 7(b). in which me backside ot the die pad 2 s ex 
Posed a. the peripheral portion 2b and the gap-l.lhng 
portion 6a exists between .he sem.conduc.or ch.p 4 and 
ine die pad 2. 
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in the .ituswaied embodiment. |ust one groove 
1012 } JTed The etlccl w,U be enhanced 1 two or r^e 
^vrate'o'ea.n.heuppe-su.aceonnepe.ph. 

cra , portior > 2b_ have 10 be , ne ,i; uS . 

£0124] The groove b s secll0n A ,. 

.ernatively. the V™^*™'^ one or a 
non-circular cross seclon 

clrcutef one ^-^S^l 11) - - 
^SeC' these shapes can advan- 
£SS ^ Progress o. pee-ing c the res,n en- 

S„;; from SO^rr, to 1 SOpm In prac.ee. the g-cov 64 
s tarmed by etching or presswork.ng to a targe depth 
5 IOqU then the depth o. the groove 64 can all wrth.n 
Si range On the other hand, the width o. the groove 
64 Is eteo preferably in the range from 50,m to 150pm 
I? SSce H the groove 64 is termed by etch,ng or 
IsS'ng to a targe, width o. 100pm. thenthe w,d.h 
SSSSJm can fa., with* this range. We conned 
empirically that so long as the depth and w.d.h o« the 
oSeM tall within this range.the reality ot the res.n- 
moWed semiconductor device can be maintained even 
Jthe 9 ap-«ning portion 6a is going to pee, o« the upper 
surface o. the die pad 2 a. the periphera. pon.on 2b ove 
a wSer and wider area. This is because the progress ot 
JeeUng can be stopped by trapping the peeled pon.on 
at the groove 64 

[0126] In addition, by providing the groove 64 lor me 
peripheral portion 2b o! the d.e pad 2. the gaping por- 
iion 6e can adhere even more closely to the die p c d 2 
Accordingly, the existence ot the groove 64 can prevent 
Z resin encapsulant 6 trom being peeled off the d.e 
pad 2 with a lot more certainty, thus lurther improving 

the reliability. ( 
r0127l The central port.on (support.ng port.on) 2a ol 
a circular planar shape may also be elevated v,a ^the 
half-blanked portion 11 that has been tormcd by halt- 
blanking the d.e pad 2 through presswork.ng as .n the 
first embodiment. 

[0128] The manufacturing process ol the res.n-mold- 
ed semiconductor device, the leadlrame used and the 
manutacturing process thereof according to the fifth em- 
bodiment are different Irom the counterparts ol the first 
embodiment only in respect ot the groove 64 and the 
process step of making the same 
[0129] In particular, it the groove 64 is formed by 
pressworking, then the groove 64 may be lormed simul- 
taneously with the narrow groove 1 2 in the lower surface 
of the die pad 2 at the peripheral portion 2b For exam- 
ple, pressworking lor forming the bent portions 13 and 
14 of the support leads 3 and pressworking tor torm.ng 
the grooves 12 and 64 in the lower and upper surfaces 
ot the die pad 2 at the peripheral portion 2b may be per- 
formed either in this order or at the same lime 
[0130] In the foregoing embodiment, the cenier ol 



the die pad 2 does not have to be et.gned with the center 
ot the central portion 2a That .s to say. the central por- 
i.on 2a has only to be located around the center ol the 
d.e pad 

5 

OTHER EMBODIMENTS 

[0131] In the foregoing description, the present inven- 
tion has been described as being applied to a resin- 
to mo ided semiconductor dev.ee tor housing a semicon- 
ductor chip 4 with a built-in power electronic device (i 
e a power OFN package) The foregoing embodiments 
ol the present invention are naturally applicable to any 
other resin-molded sem.conducic: device, m which a 
is semiconductor chip inducing a dcv.ee generating a 
smaller quantity of heat is housed 
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Claims 

1 A leadlrame tor use in manutacturing a resin-mold- 
ed semiconductor dev.ee. the leadlrame compris- 
ing 

an outer rail surrounding an opening, in which 

a semiconductor chip will be mounted; 

a die pad provided inside the opening; 

a plurality of support leads for supporting the 

die pad; and 

a plurality ot signal leads, which are connected 
to the outer rail around the periphery ot the 
opening and extend toward the die pad. 
wherein each said support lead is provided with 
a raised intermediate portion higher in level 
than the other portion thereof, and 
wherein a central portion ot the die pad .s ele- 
vated above a peripheral portion thereof to sup- 
port the semiconductor chip thereon, the pe- 
ripheral portion surrounding the central port.on. 

2 The leadlrame ot Claim ^ . wherein the central ^por- 
lion ol the die pad is elevated above the peripheral 
portion via a hall-blanked portion. 

3 The leadlrame ot Claim 1 . wherein the upper sur- 
" face of the die pad at the central portion is higher in 

level than the uppermost surface of the support 
leads at the raised port.on. 

4 The leadlrame ol Claim 1 . wherein the die pad is 
' partially punched between the central and periph- 
eral portions thereol. 

A resin-molded semiconductor device comprising 

a d.e pad. a central portion ot the d«e pad being 
elevated above a peripheral portion thereof sur- 
rounding the central port.on. 
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a semiconductor chip mounted on the central 
portion o! the die pad; 

a plurahty ol support leads lor supporting ihe 

a plurality o! signal leads exiendmg loward .he 
die pad, 

a plurality of metal tine wires tor electrically con- 
necting the semiconductor chip to the signal 
leads; and 

a resin encapsulant lor encapsulating the sem- 
conductor chip, the die pad. the support leads^ 
the metal fine wires and the signal leads such 
that the lower and outer side faces ol each sa.d 
signal lead are exposed as an external terminal 
and that a lower pan of the signal lead pro- 
trudes downward, 

wherein each said support lead extends from 
the die pad to reach an associated side face ot 
the resin encapsulant and is provided with a 
raised intermediate portion higher in level than 
the other portion of the support lead 

6 The device of Claim 5, wherein the lower surtace ot 
the semiconductor chip is higher in level than the 
uppermost surface of each said support lead. 

7 The device of Claim 5. wherein the raised portion 
of each said support lead is sloped in such a manner 
as to reduce its height from a portion closest to the 
die pad toward the associated side face of the resin 
encapsulant. 

8 The device of Claim 5. wherein the d.e pad is par- 
lially punched between the central and peripheral 
portions thereof, and 

wherein a region under the central portion of 
the die pad is also filled in with the resin encapsu- 
lant. 

9 The device of Claim 5, wherein a closed-loop 
groove is formed in the lower surtace of the d»e pad 
at the peripheral portion. 

10. A resin-molded semiconductor device comprising: 

e die pad, a central portion of the die pad being 
elevated above a peripheral portion thereof sur- 
rounding the central portion; 
a semiconductor chip mounted on the central 
portion of the die pad. 

a plurality ot support leads tor supporting the 
die pad; 

a plurality of signal leads extending toward the 
die pad, 

a plurality of metal fine wires tor electrically con- 
necting the semiconductor chip to the signal 
leads; and 

a resin encapsulant lor encapsulating the sem- 



, tconductor chip, the d»e pad. the support leads, 
the metal fine wires and the signal leads such 
that the lower and outer side faces ot each sa<d 
signal lead are exposed as an cir.err.ai terming 
and that a lower part of the signal lead pro 
trudes downward. 

wherein each said support lead extends Irom 
the die pad to reach an associated side face of 
the resin encapsulant and is provided with a 
raised intermediate portion higher in level than 
the other portion of the support lead, and 
wherein the semiconductor chip is supported 
by the raised portions ot the support leads 

11. The device of Claim 10. wherein a closed-loop 
groove is formed in the lower surface of the die pad 

at the peripheral portion. 

12. A resin-molded semiconductor device comprising 

a die pad. a central portion of the d.e pad being 
elevated above a peripheral portion thereof sur- 

rounding the central portion; 
a semiconductor chip mounted on the central 
portion of the die pad, 

a plurality of support leads tor supporting the 
die pad; 

a plurality of signal leads extending toward the 
die pad; 

a plurality ot metal fine wires tor electrically con- 
necting the semiconductor chip to the signal 
leads; and 

a resin encapsulant tor encapsulating the sem- 
iconductor chip, the die pad. the support leads, 
the metal fine wires and the signal leads such 
that the lower and outer side faces of each said 
signal lead are exposed as an external terminal 
and that a lower part of the signal lead pro- 
trudes downward, 

wherein part of the resin encapsulant is inter- 
posed between the upper surtace of the d.e pad 
at the peripheral portion and the backside ol the 
semiconductor chip, and 
wherein a groove is provided.in the upper sur- 
(ace o1 the die pad at the peripheral porton so 
as to surround the central portion. 

13 The device ot Claim 12. wherein the central portion 
' is elevated by pressworkmg and hatf-blanking the 
so die pad. and has a substantially circular plana- 
shape. 

14. The device ot Claim 12. wherein a plurality ot the 
grooves are provided. 
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15 The device of Claim 12. wherein each sa.d suppor. 
lead extends Irom the d.e pad to reach an assoc.- 
ated side face ot the rosin encapsulant and is pro- 
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vi ded with a ra.sed .ntermed.ate portion higher m 
level than the other portion ol »ne support lead 

16 A method lor manufacturing a rcsin-moldcd semi- 
* conductor dev.ce. comprising the steps oi 

a) preparing a semiconductor chip 

b) preparing a leadlrame. 

Ihe leadlrame including 
an outer rail surrounding an opening in 
which the semiconductor chip will be 
mounted. 

a d.e pad piov.ded jns.de the opening a 
central portion o! the d.c pad being elevat- 
ed above a peripheral portion thereof sur- 
rounding the central portion; 
a plurality of support leads for connecting 
the die pad to the outer rail, each said sup- 
port lead including a raised intermediate 
portion higher in level than the other portion 
thereof, and 

a plurality of signal leads, which are con- 
nected to the outer rail around the penprv 
ery of the opening and extend toward the 
die pad; 

c) bonding the semiconductor chip on the cen- 
tral portion ol the die pad in the leadlrame; 

d) electrically connecting the semiconductor 
chip to the signal leads via connection menrv 
bers; and 

e) molding the semiconductor chip, the d.e pad, 
the connection members, the support leads 
and the signal leads with a resin encapsulant 
with a seal tape interposed between the back- 
side of the leadlrame and a die assembly and 
with clamping lorce applied to the leadJrame 
and the seal tape. 

17. The method of Claim 16. wherein in the step e). the 
clamping force is applied to the outer rail of the lead- 
frame and to the seal tape. 

18. The method of Claim 16. wherein in the step b). a 
ctosed-toop groove is formed in the tower surface 
of the die pad at the peripheral portion. 

19. The method of Claim 16. wherein in the step b). the 
die pad is partially punched between the central and 
peripheral portions thereof. 

20. A method for manufacturing a resin-molded semi- 
conductor device, comprising the steps of. 

a) preparing a semiconductor chip with elec- 
trodes; 

b) preparing a leadlrame. 
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the leadlrame including 

an outer rail surrounding an opening in 

which the semiconductor chip will be 

mounted. 

a die pad provided inside the opening, a 
central portion of the die pad being clcvat- 
ed above a peripheral portion thereof sur- 
rounding the central portion, a groove be- 
ing provided in the upper surface of the d»e 
pad at the peripheral portion, 
a plurality ol support leads for supporting 
the die pad. and 

a plurality of signal leads, one end of ca:h 
said signal lead being connected to the out- 
er rait, while the other end thereof extend 
ing toward the die pad. 

c) securing the semiconducior chip onto the die 
pad by bonding the upper surface of the d.e pad 
at Ihe central portion to the backside of the 
semiconductor chip via an adhesive. 

d) electrically connecting the electrodes of the 
semiconducior chip mounted on the die pad to 
the signal leads of the leadlrame with metal fine 
wires; 

e) molding the semiconducior chip, the die pad. 
the support leads, the metal fine wires and the 
signal leads with a resin encapsulant such that 
the lower and outer side faces of each said sig- 
nal lead are exposed as an external terminal 
and that a lower pan of the signal lead pro- 
trudes downward, and 

f) partially cutting the signal leads off such that 
an end face of each said signal lead is substan- 
tially flush with an associated side face of the 
resin encapsulant, and cutting the support 
leads off to remove the resin-molded semicon- 
ductor device from the outer rail of the lead- 
frame 

The method of Claim 20. wherein in the step b). the 
central portion is elevated above the peripheral por- 
lion by pressworking and halt-blanking the d.e pad 
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Fig. 1(a) 
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Fig- 2 
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Fig. 3(a) 
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Fig. 4(a) 
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Fig. 4(b) 
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Fig. 9(a) 
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Fig. 10(a) 
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Fig. 10(b) 
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Fig. 12(b) 
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Fig. 13(a) Fig. 13(b) 
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Fig. 14 
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Fig. 15 
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Fig. 16 
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Fig. 17(a) 
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Fig. 18(a) 
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